AMENDMENT IN RESPONSE TO QUAYLE ACTION 
U.S. Appln. No. 10/687,930 

AMENDMENTS TO THE SPECIFICATION 

Please replace the paragraph bridging pages 11 and 12 with the following amended 
paragraph: 

A point PI at which the endless belt 1 starts contacting with the drive stretching member 
2 is exerted with a stretching force Fl of a total of a tension force F5(N) and a force by driving to 
rotate the driving stretch member 2 by a torque T (N m). Here, Tl = (T/Rl) + F5 (N). 
Incidentally, notation Rl designates a diameter of moving the drive stretching member 2. 
Further, a point P2 at which the endless belt 1 starts separating from the stretching member 3 is 
exerted with a reaction force F2. Here, in order to mevmove to rotate the endless belt at equal 
velocity, F2 = Fl = (T/R2) + F6 (N). Incidentally, notation R2 designates a diameter of moving 
the stretching member 3 and notation F6 designates a tension reaction force. 

Please replace the first full paragraph on page 15 with the following amended 
paragraph: 

Therefore, the shear force yl (y2) exerted to the adhering layer 6 can be minimized by 
making the length L of the seam portion 5 equal to or larger than the distance IA Lh between the 
point PI and the point P2. Further, the shear force yl (y2) exerted to the adhering layer 6 can be 
minimized whenever at least a portion of the seam portion 5 is disposed between the point PI 
and the point P2. 
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Please replace the paragraph bridging pages 15 and 16 with the following amended 

paragraph: 

In this way, the endless belt according to the invention can minimize the shear force 
exerted to the seam portion 5 as shown by Fig. 4, so that the lifetime thereof can be prolonged. 
The endless belt ean- bcan be used as a belt member for a photosensitive film, an image fixing 
film or the like in an image forming apparatus as mentioned later. 

Please replace the first full paragraph on page 19 with the following amended 
paragraph: 

In Fig. 9, numeral 1 1 designates a developing unit which is provided with a developing 
roller 1 la, a toner supply roller 1 lb, a toner control blade 11c, and a toner agitator lid. Numeral 
12 designates light ray irradiated from an exposure unit, numeral 13 designates a charging unit, 
numeral 14 designates light ray irradiated from a discharging unit, numeral 15 designates a 
cleaner unit, and numeral 16 designates a fixing unit. The fixing unit 16 is provided with a 
heating roller 1 6a having a heater H at inside thereof and a pressing roller 1 6b. Numeral 1 8 
designates a transferring unit which is constituted by the drive stretching member 2 and a 
transferring roller 2Sal8a. Numeral 17 designates recording paper which is carried in a direction 
of an arrow Q. 

Please replace the fifth full paragraph on page 20 with the following amended 
paragraph: 
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(8) The toner remaining after th e transf e r , paper powder or the like remaining on the 
photosensitive member 1 which has passed through is scrap e d from th e photos e nsitiv e b e lt 
memb e r 1 passing the transferring unit 4^ 18 is scraped off by the cleaner unit 15. 

Please replace the last paragraph bridging pages 20 and 21 with the following 
amended paragraph: 

An example of a condition of forming the image is as follows. Drive torque of the drive 
stretching member 2 is 0.076 (N-m). Therefore, the stretching force Fl of Fig. 1 becomes 
(0.076/0.0125) + 26 = 32N. The distance between the point PI and the point P2 is 55mm. The 
conductive layer of the photosensitive belt member 1 is connected to ththe ground. As a method 
therefor, the conducive layer is exposed at an end portion of the belt and is brought into contact 
with a conductive blush terminal connected to the ground. With regard to rotational speed of the 
photosensitive belt member, surface speed is 21 5mm/sec and paper passing speed is 40ppm in 
passing paper of A4 in the transverse direction. 

Please replace the first full paragraph on page 25 with the following amended 
paragraph: 

Also with regard to the stretching member 21b, similarly, stretching forces are F17 = F16 
= F15. As in the case of the stretching force F15 discussed above, the stretching force F17 is 
equal to F24(N) which is a synthesized force of the stretching force F16 and a tension force F21 
of the stretching member 21b. Further, a reaction force F18(N) is exerted to point P12 at which 
the intermediate transferring belt 23 starts separating from the stretching member 21c , and a 
tension force exerted to the stretching member 21c is designated by notation F22(NY As 
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magnitude of force, reaction force F18 = stretching force F17. Further, between the point PI 2 
and a point PI 3, similar to the case at the point P3 and the point P5 of Fig. 1, the stretching force 
and the friction force received by the intermediate transferring belt 23 from the stretching 
member 21c are canceled by each other and a force of stretching the intermediate transferring 
belt 23 is further reduced. The same goes with an interval between a point PI 4 and a point P7. 
Therefore, also the force of stretching the intermediate transferring belt 23 is further reduced also 
between the point PI 3 and the point PI 4. 

Please replace the second full paragraph on page 26 with the following amended 
paragraph: 

Numeral 39 designates recording paper which is carried in an arrow I direction. Notation 
30a designates an intermediate cleaner unit which is separated from and contacted to the 
intermediate transferring belt 23 in arrows A Al directions. The intermediate transferring belt 23 
is circulated in an arrow D direction. Further, the transferring roller 37c is separated from and 
contacted with the drive stretching member 22 in arrows B ET directions. 

Please replace the second full paragraph on page 30 with the following amended 
paragraph: 

(34) The recording paper 5039 transferred with the full color toner image is carried to the 
fixing unit 38. At the fixing unit 38, the toner image on the recording paper 39 is melted to fix 
by heat and pressure. 

Please replace the fourth full paragraph on page 33 with the following amended 
paragraph: 
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Fig. 13 shows an example of constituting a fixing unit 40 by using the seamed endless 

belt according to this embodiment. In this figure, numeral 41 designates a fixing belt and 

numeral 42 designates a heating member provided with a heat generator H and serving as a drive 

stretching member. Numeral 44 designates a pressing member and numeral 43 designates a 

stretching member. Also, a recording medium 45 is supplied in a direction K to a position 

between the belt 41 and the pressing member 44. 

Please replace the third full paragraph on page 36 with the following amended 

paragraph: 

ii) Further, by using epoxy resin, urea resin or a thermosetting compound added 
therewith as the adhering agent, the high adhering strength can be maintained even at high 
temperature. When the compound is used along with the invention, a fixing belt having longer 
life can be realized. The fixing unit explained in reference to Fig. 13 can be used in place of the 
fixing unit 16 of the image forming apparatus described in Fig. \99. The endless belt 1 of Fig. 9 
in this case having the length of the seam portion of the constitution of the invention can be used. 
Further, a constitution of a prior art can also be constituted thereby. 

Please replace the second full paragraph on page 39 with the following amended 
paragraph: 

A portion of the fixing belt 51 is made to wrap between a point PI 9 and a point P20 of 
the heating member 54. An angle of a circular arc between PI 9 and P20 is 38°. A distance 
between the point P20 and a point P21 is 10mm, a tension force F28 (F29) between the drive 
stretching member 52 and the stretching member 53 is 13N and drive torque of the drive 
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stretching member 52 is 0.13 (N-m). Further, the drive stretching member 52 and the pressing 
member 54 are pressed by a total load of 10kg. 

Please replace the paragraph bridging pages 39 and 40 with the following amended 
paragraph: 

In this case, since the heating member 54 also serves as the drive stretching member, 
between the point P19 and the point P20, the stretching force and the friction force are canceled 
by each other, so that a force of stretching the fixing belt 51 is further reduced. Therefore, the 
driving force is F25 = (0.13/0.0125) + 13 = 23.4N > stretching force F26 = reaction force F27 

Further, the force of stretching the fixing belt 51 is further reduced also between points P21 
and P22 and between points P23 and PI 9 at which the stretching force and the friction force are 
cancelled by each other. 

Please replace the second full paragraph on page 40 with the following amended 
paragraph: 

Therefore, at a portion of the heating member 54 at which the fixing belt 51 is made to 
wrap, when the friction force received by the fixing belt 51 of the heating member 54 is 
designated by notation Fa and a resultant force of the tension force of the drive stretching 
member 52 and the stretching force received by the fixing belt 51 by the torque of driving to 
rotate the drive stretching member 52 is designated by notation Fb, Fa and Fb are canceled by 
each other. Therefore, when a stretching force Fc at the point PI 9 at which the fixing belt 51 
starts separating from the heating member 54, Fc = Fb - Fa < Fb. 
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Please replace the second full paragraph on page 43 with the following amended 

paragraph: 

Further, between the points P32 and P33, the stretching force F32 is further reduced by a 
dynamic friction force of the belt and the belt stretching member 53. Therefore, when a 
stretching force exerted to the belt at the point P33 is designated by notation F33, F33 < F32. 
Fig. 16 is a schematic view showing the stretching forces exerted to the fixing belt 51 at the 
respective points P31, P32 and P33. In this figure, white circles and black circles represent that 
the force F32 (not F33) is exerting to the point P31 in Fig. 15, for example. 

Please delete the second and third full paragraphs on page 44: 

N e xt, an e xplanation will b e giv e n of e quilibrium of forc e s in th e fixing unit shown in 
Fig. 15. A rotational driv e force F3 1 of th e driv e str e tching memb e r 52 is transmitt e d to th e 
heating m e mb e r 54 at th e point P3 1 . Th e driv e forc e F3 1 b e com e s a r e sultant force of a t e nsion 
forc e F34 and rotational driv e torqu e of th e driv e s tr e tching m e mb e r 52. B e twe e n th e points P3 1 
to P32, sinc e th e driv e forc e F3 1 and a friction forc e (caus e d by a friction torqu e of th e pressing 
m e mb e r) ar e canc e l e d by each oth e r, a forc e of stretching th e b e lt (str e tching forc e F32) b e com e s 
small e r than th e driv e forc e F3 1 . 

Th e refor e , wh e n a str e tching forc e appli e d to the bolt at th e point P32 is designat e d by 
notation F32, F32<F31. 

Please delete the paragraph bridging pages 44 and 45: 

Furth e r, b e tw ee n th e points P32 and P33, th e stretching force F32 is furth e r roducod by a 
dynamic friction forc e of th e b e lt and th e belt stretching m e mber. Th e refor e , wh e n a stretching 
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forco oxortod to tho bolt at tho point P33 is designated by notation F33, F33 < F32. Fig. 16 is a 
sch e matic vi e w showing th e str e tching forces e xerted to th e fixing b e lt 51 at th e r e sp e ctiv e points 
P31,P32 and P33. 

Please replace the first, second, and third full paragraphs on page 45 with the 
following amended paragraphs: 

Fig. 3 2 is a perspective view showing an xampl eexample of an endless belt 4- used » as 
the fixing belt 5 1 shown in Fig. 15. In Fig. 3- 2, numeral 2 4 designates a film, numeral 3- 5 
designates a seam portion overlapping both end portions of the film 2 4 and the endless belt 4- is 
formed by the film 2 4. A film on a low f e r an upper side of the seam portion 3- 5 is designated by 
notation 3a 4a and a film on a lower side thereof is designated by notation 2Mb. 

Fig. 3 Fig. 4 is a schematic view showing forces exerted to the seam portion 3- 5 of the 
endless belt 4-. In Fig. 3 Fig. 4 , num e ral 4 numeral 6 designates an adhering layer of the seam 
portion 3- 5. As shown by Fig. 3 Fig. 4 , the adhering lay e r \ layer 6 of the seam portion 3- 5 of 
the endless belt 4- is exerted with a shear force yl by a stretching force ¥6 Fl and a shear force y2 
by a reaction force F7 F2. 

Here, when a length of the seam portion 5 is designated by notation L(m) and a width of 
the belt (width of the adhering layer) is designated by notation W(m), yl~F6/(L W)~F7/(L W)~ 
y2 (N/m)-(Pa) yl=Fl/(L-W > )=F2/(L-W)= yl (N/mWPa) is established. Therefore, it is shown 
that the shear force yl (y2) is reduced in inverse proportion to the length L of the seam portion. 
Further, the stretching force ¥6 F± and the reaction force F2 are equal to the stretching force 
F32 shown in Figs. 15 and 16. 
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Please replace the paragraph bridging pages 45 and 46 with the following amended 

paragraph: 

Further, when a distance between the point P3 1 and the point P32 of Fig. 1 5 is designated 
by notation Lh(m), in the case of L=Lh, the stretching force ¥6 F± and the reaction force F? F2 
become equal to the stretching force F33 shown in Fig. 16. In view of Fig. 16, ¥3 F33 <F32 is 
established and therefore, the shear force yl (y2) is also reduced. Thereafter, in the case of 
L>Lh, the shear force is saturated. Fig. # 4 is an explanatory view showing a relationship 
between the length L of the seam portion and the shear force yl (y2). In view of Fig. & 4, the 
shear force yl (y2) exerted to ththe adhering lay e r 4 layer 6 can be minimized by making the 
length L of the seam portion equal to or larger than the distance Lh between the point P31 and 
the point P32. 

Please replace the paragraph bridging pages 50 and 51 with the following amended 
paragraph: 

Further, by using epoxy resin, urea resin or a thermosetting compound added therewith as 
the adhering agent, the high adhering strength can be maintained ev^even at high temperature. 
By using such an adhering agent in the fixing d^vie edevice of the constitution of the invention, a 
fixing belt having longer service life can be realized. 

Please replace the paragraph bridging pages 51 and 52 with the following amended 
paragraph: 

Fig. 21 is an enlarged view of the seam portion of the endless belt 1 . In this figure, 
notations 6a and 6b designate an adhering layer. When a thickness of the substrate is designated 
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by notation ds and a thickness of the adhering layer is designated by db, a thickness tb of the belt 
and a stepped difference Isls are expressed as follows. 

tb = 3da2ds + db (1) 

lsls = ds + db (2) 

Please replace the paragraph bridging pages 52 and 53 with the following amended 
paragraph: 

Here, when the endless belt is used by being stretched between stretching 
m mb e rs members to drive to circulate, the belt member needs to be provided with a 
predetermined thickness or more in order to achieve a desired strength. When the belt member is 
provided with the desired strength or less, a time period of use (service life) until the belt 
member is cracked or broken is shortened. 

Please replace the paragraph bridging pages 53 and 54 with the following amended 
paragraph: 

Meanwhile, from Equations (3) and (4), in the case of the belt having the constitution of 
Fig. 23 3>, a relationship between the thickness tbl of the endless belt and the thickness tb2 of the 
endless belt at the seam portion becomes as follows, 

tb2 > tbl =ds>300|iim 

and the thickness of the substrate needs to be equal to or larger than 300(am. 
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Please replace the second full paragraph on page 54 with the following amended 

paragraph: 

In this embodiment, from Equation (2), each stepped difference becomes as follows. 

ls = ds + db = 149.5jnm+ ljim = 150.5|um 
In contrast thereto, according to the constitution of Fig. 23 3, from Equation (5), each stepped 
difference becomes as follows. 

Is = ds + db = 300|im + l|im = 301 jam 
Therefore, according to the constitution of the invention, in comparison with the example of Fig. 
23 3, the stepped difference can be reduced with regard to the predetermined belt thickness in 
order to achieve a necessary strength. 

Please replace the paragraph bridging pages 54 and 55 with the following amended 
paragraph: 

Therefore, when the necessary thickness of the sheet substrate is made to be equal to or 
larger than x(jum), each stepped difference becomes (x+db)/2 (jam) in this embodiment, and 
b e com s becomes equal to or larger than x+db(|am) in the case of the comparative example. 
Therefore, according to this embodiment, the thickness of the stepped difference can be halved. 

Please replace the paragraph bridging pages 55 and 56 with the following amended 
paragraph: 

Generally, when an endless belt wound with a circumference thereof by n times is 
constituted (n=2 in the example of Fig. 20), the thickness tb and the thickness Is of the stepped 
difference of the endless belt become as follows. 

12 



AMENDMENT IN RESPONSE TO QUAYLE ACTION 
U.S. Appln. No. 10/687,930 

tb = nds + (n-l)db (10) 

ls = ds + db (11) 
When the necessary thickness of the substrate is made to be equal to or larger than x(|im), the 
following is established from Equation (10). 

ds>[x-(n-l)db]/n (12) 
Further, from Equation (11), the following is established. 

Is > [x - (n-l)db] / n + db = (x + db) / n (13) 
By comparing with Equation (9), the stepped difference of the endless belt of this embodiment 
can be made to be 1/n of that of the endless belt having the constitution of Fig. 23 3. 

Please replace the first full paragraph on page 56 with the following amended 
paragraph: 

Fig. 26 shows an endless belt according to an eighth embodiment of the invention in 
which the stepped difference of the endless belt of Fig. 20 is further reduced. In this figure, 
notations 4t and 4r designate both longitudinal end portions of the substrate 4, notations 4s and 
4u designate wound portions of the substrate 4 and notation 4v designates a stepped portion. 
Also, in this figure, notations 6r and 6s designate an adhering layer. 

Please replace the paragraph bridging pages 62 and 63 with the following amended 
paragraph: 

A comparative example is formed as follows: i) As a substrate, a conductive resin film 
(dispersed with 20wt% of carbon black powder as a conductive agent in polyurethane resin) 
having a thickness of 300(am, a width of 340mm and a length of 975mm is used; ii) The film is 
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formed with an overlapped portion in which both longitudinal end portions are overlapped (see 
Fig. 22). The overlapped portion is mounted on a hot plate, placed with a flat plate from above, 
applied with a total load of 60kg and heated for 30 minutes at 290°C; iii) When ththe section 
after processing was observed, the film was as shown by Fig. 32; iv) A length of a seam portion 
is 347mm and a diameter of the formed seamed endless intermediate transfer belt is <|)200mm. 

Please replace the first full paragraph at page 65 with the following amended 
paragraph: 

Conversely, since the resistance value is small at other than the seam portion, and the 
resistance value at eth-fother than the seam portion becomes less than a lower limit value in the 
environment of reducing the resistance value of the HH environment. As a result, it seems that 
discharge due to extra transfer bias is generated at other than the seam portion and scattering of 
the toner (no good result) is brought about. Therefore, it is found that the embodiment is easier 
to confine the resistance value of the intermediate transfer belt in an excellent region than the 
comparative example. 

Please replace the paragraph bridging pages 67 and 68 with the following amended 
paragraph: 

Fig. 27 is a diagram for explaining the temperature conductivity of substance. In this 
figure, numeral 60 designates a substance, notation Ta designates absorbing temperature and 
notation Tb designates radiation t mp e ratur e temperature . With f gafdregard to Equation (14), 
consider boundaries p0 and pi having a length therebetween Lh, for example, a distance of lm at 
inside of the substance 60. In this case, in the case in which a temperature rise rate of a hatched 
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portion between the boundaries is At/Ax (°C/sec), when a temperature gradient at the boundary 
pO is defined as (At/Ax) p o (°C/m) and a temperature gradient at the boundary pi is defined as 
(At/Ax) p i (°C/m), the following equation is established. 

Please replace the second full paragraph on page 69 with the following amended 
paragraph: 

Also temperatures of the drive stretching member 52 and the stretching member 53 
stretching the fixing belt 51 become higher than room temperature. Under this condition, the 
recording paper 55 is carried in an arrow J direction of Fig. 43 15 and advances into the nip 
portion. In Fig. 28, numeral 57 designates a toner layer. At this occasion, since temperatures of 
the toner layer 57 and the recording paper 55 are lower than that of the heating member 54, heat 
is conducted from the heating member 54 to the toner layer 57 in an arrow Qa direction. 

Please replace the paragraph bridging pages 69 and 70 with the following amended 
paragraph: 

At the same time, heat is transmitted also from the fixing belt 51 and the drive stretching 
member 52 to the toner layer 57 via the recording paper 55 from an arrow Qb direction. At this 
occasion, in the case of the fixing belt of the comparative example, since the seam portion is 
formed with a high density portion 58 and the temperature conductivity of the high density 
portion 58 is low, heat Qc conducted from the drive stretching member becomes lower than the 
heat Qb at a portion other than ththe seam portion. Th r e for e Therefore , a heat transfer amount of 
the seam portion becomes deficient, so that a sufficient amount of the toner layer cannot be 
melted and the failure in fixing is brought about. 

15 



